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ABSTRACT 

Research question: Which are the incriminating risk factors of hypertension in mid-

adolescence?   

Setting: A posh high school of Kolkata. 

Study design: Cross-sectional observational study. 

Participants: 179 students of class XI who agreed to participate. 

Methodology: The present study was conducted through interview, anthropometric and 

clinical examination. Study tool used was a semi-structured interview schedule. The 

completed schedules were analyzed by standard statistical methods. Chi square test of 

significance was employed whenever required.   

Results: 12.29% adolescents in this study were hypertensive. Boys were significantly more 

hypertensive. Obese students had significantly higher blood pressure. The adolescents who 

spent 4 hours or more everyday on television and/ or computer had a significantly higher 

blood pressure than their counterparts who had less time for the same. This study showed 

that physical activity and diet do not have any effect on blood pressure of adolescent. 
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INTRODUCTION 

Hypertension has become increasingly common in children but remains largely under-

diagnosed and understudied.
(1)

 Blood pressure (BP) is a continuously distributed variable 

with no dividing line to distinguish normal and high blood pressure. But certain cut-off 

points have been accepted worldwide.  MI and stroke, though used to define cut-off points 

of hypertension in adults, do not occur in adolescents. Therefore, definition of hypertension 

in adolescents is a statistical one derived from database of BP of a large number of healthy 

children.
(2)

  

The term ‘pre-hypertension’ is used to alert individuals to prevent hypertension by lifestyle 

changes.
(2)

 

Based on the blood pressure table for boys and girls by age and height percentile,
(3)

 the 

blood pressures of a 16-year-old American girl by 90
th

 and 95
th

 percentile are 128/82 and 

132/86 mm of Hg respectively. The corresponding figures of boys are at least 5 mm higher 

for systolic BP. According to the recent guidelines of WHO and JNC–VII, the adult cut-off 

levels of pre-hypertension and hypertension are 120/80 mm and 140/90 mm of Hg 

respectively.
(4)

 However, those with age, gender and height specific blood pressure >95th 

percentile or >130/85 mm Hg were considered hypertensive by Goel et al in their study on 

urban Asian Indian adolescents.
(1)

  

Adolescents who have higher levels of body weight and blood pressure will tend to have the 

higher level of the same during adulthood. Some risk factors in adulthood are determined 

by behavior established in adolescence. Preventing the development of such behavior is 

easier in adolescence than reversing the situation in adulthood.
(5)

 There lies the need of 

identifying the possible risk factors of hypertension to initiate behavioral changes at the 

earliest. Thus this study was undertaken to identify the possible risk factors in adolescents 

amongst selected widely accepted risk factors of hypertension and a contemporary possible 

associated factor of television and/ or computer-addiction. 

 

MATERIALS AND METHODS 

This cross-sectional observational descriptive study was undertaken in August-September 

2009. 179 students of class XI of a posh high school of Kolkata who agreed to participate 

were included in the study. A semi-structured interview schedule designed by the 

investigators was used after pre-testing and validation. Anthropometric and clinical (BP) 

data were recorded by an investigator.  

The working definitions of hypertension and pre-hypertension in this study were worked out 

by the investigators by modifying the blood pressure table for boys and girls by age and 

height percentile.
(3)

 Considering the average height of an Indian adolescent which is less 

than that of an American of the same age repeated systolic BP measurements of 130 mm of 

Hg or more and/or diastolic pressures of 85 mm of Hg or more were considered as evidence 

of hypertension in this study. Further, the students having systolic BP measurements of 120-

129 mm of Hg and/or a diastolic pressure of 80-84 mm of Hg were placed in ‘pre-

hypertension’ category.     
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Salt, if used at the table, was considered as extra salt intake in this study. Taking any of the 

following 10 saturated fat rich foods was treated as fatty food intake: Pizza, Burger, Meat 

and Meat products, Milk Chocolates, Deep Fried Foods, Sweets, Pastries, Ice Cream, Cold-

coffee/Milkshakes, and Cookies.(6) Two medium size fruits or 1 cup fruit juice was the 

expected daily fruit intake in this study. Vegetarian diet was defined by absence of meats, 

poultry, and fish.  In this study the definition of physical activity was an exercise for 30 

minutes each day.
(7)

 Family history of hypertension and diabetes mellitus was marked as 

‘present’, when at least one parent is being treated with medicine for the disease. Smoking 

refers to regular active smoking of any tobacco product including manufactured and hand 

rolled cigarettes.(8)    

Analysis of data was done by standard methods of descriptive statistics. Chi square test of 

significance was employed whenever required.  

 

RESULTS 

Table I: Distribution of students according to their blood pressure and personal 

information (n=179) 

 BLOOD PRESSURE STATUS  TOTAL Chi-square 

value 
Normal Pre-hypertensive Hypertensive  

GENDER 

Male 44(41.12) 47 (43.93) 16(14.95) 107(100) 15.33 

df= 2,                   

P< 0.001
 Female 51(70.84) 15 (20.83) 6(8.33) 72(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

FAMILY HISTORY OF HYPERTENSION 

Present 44(58.67) 22(29.33) 9(12) 75(100) 1.829 

df= 2,                    

P> 0.05 
Absent 51(49.04) 40(38.46) 13(12.5) 104(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

FAMILY HISTORY OF DIABETES 

Present 26(52) 16(32) 8(16) 50(100) 0.834 

df= 2,                     

P> 0.05 
Absent 69(53.49) 46(35.66) 14(10.85) 129(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

REGULAR SMOKING 
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Present 16(44.45) 12(33.33) 8(22.22) 36(100) 4.284 

df= 2,                     

P> 0.05 
Absent 79(55.24) 50(34.97) 14(9.79) 143(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

BODY MASS INDEX 

< 25 87(55.06) 55(34.81) 16(10.13) 158(100) 6.15 

df= 2,                     

P< 0.05 
≥ 25 8(38.10) 7(33.33) 6(28.57) 21(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

(The figures in parentheses indicate percentage); p< 0.05= significant; p< 0.001= highly significant). 

Of 179 students 95 (53.07%) had normal blood pressure, 62 (34.64%) were pre-hypertensive 

while 22(12.29%) were hypertensive. Boys were found to be more pre-hypertensive as well 

as hypertensive than girls and the difference was found to be statistically very significant.  

The BP status of the students having family history of either hypertension or diabetes was 

not significantly different from that of students having no such family history. The difference 

of blood pressure status amongst smokers and non-smokers, as defined in this study was 

also not statistically significant. But, 11.73% students who were obese also had higher blood 

pressure levels than non-obese students and this difference was found to be statistically 

significant.  

 

Table II: Distribution of students according to their blood pressure and physical activity 

profile (n=179) 

 BLOOD PRESSURE STATUS  TOTAL Chi-square 

value 
Normal Pre-hypertensive Hypertensive 

PHYSICAL ACTIVITY  

No exercise          

Slow walking 

27(55.10) 

17(48.57) 

16(32.65)   

13(37.14) 

6(12.25)   

5(14.29) 

49(100)  

35(100) 

 

0.0989   

                               

df= 2,                   

P> 0.05 

 

No worth activity 44(52.38) 29 (34.52) 11(13.10) 84(100) 

Brisk walking  

Yoga/aerobics   

Cycling            

Outdoor games 

13(50)  

10(66.67)   

10(50)   

18(52.94) 

13(50)                          

3(20)              8(40)        

9(26.47) 

 0               

2(13.33)   

2(10)   

7(20.59) 

26(100)  

15(100)  

20(100)  

34(100) 

Activity 51(53.68) 33(34.74) 11(11.58) 95(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 
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TIME SPENT ON COMPUTER/ TELEVISION 

> 4 hours / day 15(37.5) 15(37.5) 10(25) 40(100

) 

8.238 

df= 2,                   

P< 0.05 
< 4 hours / day 80(57.55) 47(33.81) 12(8.64) 139(10

0) 

Total 95(53.07) 62(34.64) 22(12.29) 179(10

0) 

(The figures in parentheses indicate percentage); p< 0.05= significant. 

Statistically physical activity did not have any effect on blood pressure of adolescent in this 

study.   

But the adolescents who spent at least 4 hours a day by viewing television and/ or working 

on computer had a significantly higher rate of high blood pressure than their friends who 

had less time for the same.  

 

Table III: Distribution of students according to their blood pressure and diet profile 

(n=179) 

 BLOOD PRESSURE STATUS  TOTAL Chi-square 

value 
Normal Pre-

hypertensive 

Hypertensive  

VEGETARIAN DIET 

< 4 days per week 63(54.31) 39(33.62) 14(12.07) 116(100) 0.144 

df= 2,                   

P> 0.05 
≥ 4 days per week 32(50.79) 23(36.51) 8(12.70) 63(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

FRUIT INTAKE  

< 4 days per week 62(58.49) 31(29.25) 13(12.26) 106(100) 3.62 

df= 2,                   

P> 0.05 
≥ 4 days per week 33(45.21) 31(42.47) 9(12.32) 73(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

FATTY FOOD INTAKE 

< 4 days per week 66(54.55) 41(33.88) 14(11.57) 121(100) 0.37 

df= 2,                   
≥ 4 days per week 29(50) 21(36.21) 8(13.79) 58(100) 
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Total 95(53.07) 62(34.64) 22(12.29) 179(100) 
P> 0.05 

EXTRA SALT INTAKE 

Present 40(52.63) 23(30.26) 13(17.11) 76(100) 3.225              

df= 2,                   

P> 0.05 
Absent 55(53.40) 39(37.86) 9(8.74) 103(100) 

Total 95(53.07) 62(34.64) 22(12.29) 179(100) 

(The figures in parentheses indicate percentage); p< 0.05= significant. 

Extra salt intake or diet did not have any effect on blood pressure of adolescent in this 

study. Either vegetarian diet or fruit intake for most days of the week did not have any 

beneficial effect on blood pressure of adolescent students. The same was found to be true 

in case of fatty food intake.  

 

DISCUSSION 

In this study 12.29% 16-year old students from well-to-do families were hypertensive; boys 

were found to be more hypertensive. In India, prevalence of hypertension has been 

estimated to be between 20% to 40% in urban adults and 12% to 20% in rural adults. In 

adolescence, the average BP is higher in males.
(9)

 In other studies in India 6.16-6.40% 

apparently normal school students of 10 to 19 year age group had high blood pressure.
(1,10)

  

Parental history of hypertension was not associated with hypertension in adolescents in this 

study; but in the New Delhi study, it was associated with hypertension in adolescents.
(1)

  

Smoking does not make any difference in this study. But, if we follow the earlier WHO 

classification
(11)

 in which “pre-hypertensive” was not treated as a separate class this 

difference between hypertensive and non-hypertensive could have been statistically 

significant (Chi-square value- 4.14; df- 1; p< 0.05).  

There is strong evidence that overweight / obesity is associated with hypertension (RR: 2 – 

6). The proportion of hypertension attributable to obesity has been estimated to be 30 to 

65% in western world.
(9)

 The students having more body mass index were having 

significantly higher blood pressure in our study too. 

Statistically physical activity did not have any effect on blood pressure of adolescent in this 

study. But Anand showed in his meta-analysis of 23 RCTs that exercises lower BP.
(12)

 In the 

present study the adolescents who glued to television and/ or computer for 4 hours or more 

everyday had a significantly higher rate of high blood pressure.  

This study showed that neither vegetarian diet nor fruit intake have any effect on blood 

pressure of adolescent students. But Savitha et al found that reduced consumption of 

vegetables and fruits is statistically significant risk factor for hypertension.
(10)

  

The difference of blood pressure level of the students who reported extra salt intake and 

the students who did not was not statistically significant in the present study. This explains 

that only a small amount of salt that we consume comes from the salt added at the table.
(7)

  

However, the meta-analysis of MP Anand showed that a reduction in dietary sodium was 

associated with a decline of blood pressure in hypertensive subjects.
(12)
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CONCLUSION 

Obesity and excessive dependence on computers and televisions are two distinct areas of 

concern; they along with other widely accepted risk factors of hypertension should be taken 

care of from adolescence in order to control the disease. 

 

ACKNOWLEDGEMENT 

This study was sponsored by the Indian Council of Medical Research (ICMR), New Delhi 

under the Short Term Studentship scheme (STS-2009).  

 

References: 

1. Goel R, Misra A, Agarwal SK, Vikram Nl (2010). Correlates of hypertension among 

urban Asian Indian adolescents. Available at: 

http://adc.bmj.com/content/early/2010/08/12/adc.2009.162347.abstract . Last 

accessed on 31.01.2011. 

2. Neinstein LS (2008). Adolescent health care: a practical guide; Fifth Edition. 

Lippincott Williams and Wilkins, Philadelphia (USA): 207-209. Available at:  

http://books.google.co.in/books?id=er8dQPxgcz0C&pg=PA207&lpg=PA207&dq=hyper

tension+in+adolescent&source=bl&ots=UX7XQ1bIBi&sig=4E9q4lS8rkoxpiA1lok467b2Ih

4&hl=en&ei=PUFETdK2BMqqrAe-

5dhT&sa=X&oi=book_result&ct=result&resnum=5&ved=0CDEQ6AEwBDge#v=onepage

&q=hypertension%20in%20adolescent&f=false . Last accessed on 31.01.2011.  

3. Blood Pressure Levels for Boys and Girls by Age and Height Percentile; National heart 

lungs and blood institute. Available at: 

http://www.nhlbi.nih.gov/guidelines/hypertension/child_tbl.pdf . Last accessed on 

31.01.2011.  

4. Seventh Report of the Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure (JNC 7). NIH Publication No. 03-

5231, May 2003:  Available at: 

http://www.nhlbi.nih.gov/guidelines/hypertension/phycard.pdf . Last accessed on 

31.01.2011.  

5. Report of a WHO Expert Committee on: Prevention of coronary heart disease.  WHO 

Technical Report Series No. 678, 1982. 

6. Top Ten Fatty Foods. Available at: http://www.lifemojo.com/lifestyle/top-10-fatty-

foods-3696507 . Last accessed on 31.01.2011.  

7. Your Guide to Lowering Your Blood Pressure with DASH.  U.S. DEPARTMENT OF 

HEALTH AND HUMAN SERVICES, National Institutes of Health, National Heart, Lung, 

and Blood Institute, NIH Publication No. 06-4082, April 2006; 1-14. 

8. Glossary Term. Cigarette Smoking Behaviour. Available at:  

http://www2.stats.govt.nz/domino/external/omni/omni.nsf/23f076d733ded7e74c256

570001d92b4/f0c27097822973c7cc256f3300114c28?OpenDocument . Last accessed 

on 31.01.2011. 

9. Bhalwar RV (2009). Text Book of Public Health and Community Medicine; 1
st

 Edition. 

Department of Community Medicine, AFMC, Pune (India); 1214. 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2011   APR – JUN;13(2) 

 

 9 

 

10. Savitha MR, Krishnamurthy B, Fatthepur SSR, Kumar AMY and  Khan MA. Essential 

hypertension in early and mid-adolescence. Indian J Pediatr 2007;74(11):1007-11.  

11. World Health Organization. Hypertension Control. WHO Tech Rep Ser No. 862. WHO, 

Geneva, 1996. 

12. Anand MP. Non-pharmacological management of essential hypertension. J Indian 

Medical Assoc 1999;97:220-5. 

 

 

 

 

 

 

 

 

 

 

 

 


